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Features of the cytokine profile in children with autism spectrum disorder
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ABSTRACT

The aim of the study was to reveal the particularities of the concentration of cytokines IL4, IL6, IL10, IL17, IFNy
in blood serum in children with autism spectrum disorder (ASD).

Materials and methods. The blood samples obtained from children of two study groups: children with autism
spectrum disorder (n = 93) and clinically healthy children (n = 30), served as the material for the study. Cyto-
kine concentrations were determined in blood serum using the Bender Medsystems (Austria) kits for IL17A and
Vector-Best (Russia) kits for IL4, IL6, IL10, IFNy. Serum cytokine concentrations were determined by enzyme
immunoassay using kits for IL17A (Bender Medsystems, Austria), IL4, IL6, IL10, IFNy (Vector-Best, Russia). As-
sessment of cognitive and psychophysiological indicators in children was performed using the Autism Treatment
Evaluation Checklist (ATEC).

Results. The concentrations of IL17A (U = 54; p = 0.015) and I[FNy (U = 4.64; p = 0.006) were increased and the
concentrations of IL6 (U= 327; p =0.001) and [L4 (U= 177; p = 0.001) were decreased in children with ASD.

The concentration of IL6 correlates with the concentration of IL4 (= 0.68; p < 0.05). The concentration of IL17A
correlates with the concentration of IFNy (» = 0.41; p < 0.05), IL6 (» = 0.87; p < 0.05) and ATEC score (r = 0.24;
p <0.05) in the group of children with ASD.

Conclusion. The cytokine imbalance in children with ADS, which was observed in the study, confirms the hypoth-
esis of their participation in the development of the disease and clearly shows the Th17 immunoregulation pathway
in the pathogenesis of the autism spectrum disorder.
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Oco6eHHOCTH MTOKMHOBOIO Npodu/a y AeTein C pacCTPOMCTBOM
ayTUCTUYECKOro CNeKTpa

Xyasakosa M.W.", YepeBko H.A.', HoBukos IN.C.', bepe3soBckas K.B.?

I Cubupckuii 2ocydapcmeennviii meouyunckuil yrusepcumem (Cubl’ MY)
Poccus, 634055, 2. Tomck, Mockosckuti mpakm, 2

2000 «llenmp cemetinoi MeOuyUHbLY
Poccus, 634050, 2. Tomck, yn. Tpugponosa, 22

PE3IOME

Lesab padoThI: BEISIBUTH YPOBEHb KOHIEHTpauuu HUToKuHOB [L-4, [-L6, IL-10, IL-17, IFNy B chIBOpOTKE KPOBH
y Zetelt ¢ paccTpoiicTBoM aytuctuueckoro crekrpa (PAC).

Marepuajbl H MeToabl. MaTepranoM HCCIEAOBAHUS CITY)KHIM 00pa3sibl KPOBH, IOJNYyYEHHBIE OT JeTed NBYX
IPYII UCCIIEAOBAHUSA: I€TEN C pacCTPOMCTBOM ayTUCTHUYECKOTO clieKTpa (7 = 93) u KIMHUYECKH 3[J0POBBIX JeTel
(n=30). Cpemuuii Bo3pacT B 00eux rpymmax coctabui (7 £ 2) neT.

B ceIBOpoTKE KpOBH METOJOM MMMYHO(EPMEHTHOTO aHANN3a ONPENCIIM KOHIICHTPAUIo NUTOKHHOB IL-17A
(c mpumenenneM Habopa Bender Medsystems, Actpust) u IL-4, IL-6, IL-10, IFNy (Bexrop-becr, Poccust). Ouen-
Ky KOTHHUTUBHBIX U ICHXO(HU3HOJIOTHYECKHX ITOKa3aTelel MPOBOJWIN C IIOMOIIBI0O aHKeThl Autism Treatment
Evaluation Checklist (ATEC).

PesyabTatel. Y gereit ¢ PAC moBbimensl 3HaueHus koHneHTtpammu IL-17A (U = 54; p = 0,015) u IFNy
(U=4,64; p=0,006) u camxensl — IL-6 (U=327; p =0,001) u IL-4 (U=177; p=0,001) 1o cpaBHEHHIO C STUMHU
MOKA3aTeIIIMH y IeTel B KOHTPOJILHOH TpyIie. Y CTAaHOBICHBI KOPPESIIUU MeXAy KoHueHTpauueit [L-6 u 1L-4
(r=10,68; p <0,05); mexxay IL-17A u IFNy (r = 0,41; p < 0,05), IL-6 (» = 0,87; p < 0,05), xonmmyecTBOM OayIoB
ATEC (r=0,24; p <0,05) y nereii c PAC.

3akii04enne. YCTaHOBJICHHBI HAMU JucOanaHc HUTOKMHOB y Jerell ¢ PAC moaTBepkaaeT TUIoTe3y ero yda-
ctus B pasButiu PAC u cBuaetenscTByer 00 Thl7-HanpaBieHUM HMMYHOPETYJSIIMH B ATOT€HE3€ PacCTPOUCTB
ayTUCTUYECKOTO CIEKTPA.

KiiloueBble cj1oBa: pacCTpONCTBO ayTHCTHYECKOTO CHEKTPA, HUTOKMHBI, HSHPOMMMYHHOE BOCHAJICHUE, UHTEP-
ekl 17A.

KoHpaukT uHTEpecoB. ABTOPHI JEKIAPUPYIOT OTCYTCTBUE SIBHBIX U MOTEHIMAIBHBIX KOH(OINKTOB HHTEPECOB,
CBSI3aHHBIX C MyOIUKanueil HaCTOSIIEH CTaThH.

HUcrounuk ¢unancupoBanus. Pabora Beimonnena 3a cuer cpeactB OOO «LleHTp cemeiHON MenuIHbB)
(r. Tomck), GmarorBoputenbHoro ¢ouma «Cosumanue» (r. Mocksa), ¢ yuactuem TPOO «APIIA «AYPA»
(r. Tomck).

CooTBeTcTBHE NPHHIMNAM 3THKH. Bece pogurenu nereit moanucany nHGOpMUpOBaHHOE cornacue. Mccnenona-
Hue onobpeno stnaecknM komureroM OOO «Ilentpa cemeitnoi MeauuHb (poTokon Ne 7 ot 18.03.2019).

Ja nurupoBanus: Xyzaskosa M., Uepesko H.A., Hosukos I1.C., bepe3osckast K.B. Oco6eHHOCTH LIUTOKHU-
HOBOT'O NPOQWIS y ATl C PacCTPONHCTBOM ayTHCTHYECKOTO CIIeKTpa. bromiemens cubupckoil meouyunst. 2020;
19 (4): 174-178. https://doi.org/10.20538/1682-0363-2020-4-174-178.

INTRODUCTION The analysis of scientific data related to ASD over

Autism spectrum disorder (ASD) is a current prob- the last 5 years demonstrates the significant growth
lem of the 21% century. More new cases of the disease in global interest in the disease. However, the exact
are being revealed every passing year. According to mechanism of ASD pathogenesis remains unknown.
the statistics, the prevalence of ASD is 1:68 among One of the modern theories of ASD development is
children under 8 years of age [1]. the neuroimmune inflammation hypothesis, which is
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associated with food intolerance and cognitive dys-
functions involving innate and acquired immunity and
microbiota [2, 3]. In our previous studies, we identi-
fied the peculiarities of food hypersensitivity in chil-
dren with ASD [4].

In this regard, the study of the role of interleukin
17 (IL17) which is thought to be responsible for im-
mune homeostasis control in intestine mucosa, inter-
leukin 6 (IL6), interferon gamma (IFNYy), and anti-in-
flammatory cytokines such as interleukin 4 (IL4) and
interleukin 10 (IL10) in ASD pathogenesis in children
is of current interest.

The study aims to reveal the peculiarities of the
concentration of cytokines IL4, IL6, IL10, IL17, IFNy
in blood serum in children with an autism spectrum
disorder.

MATERIALS AND METHODS

The study was held in the outpatient department
of the Center of Family Medicine (Tomsk, Russia). A
total of 123 children selected for the study were split
into two groups. The main group was represented by
93 children with a varying severity level of ASD di-
agnosed 4-5 years ago. 30 somatically healthy chil-
dren were selected for the control group. The average
age of the children in both groups was (7 £ 2) years.
Differentiated food hypersensitivity reactions were
detected in both groups of children [4].

All parents of the children signed an informed con-
sent for complex research and processing of personal
data.

The blood samples taken from antecubital subcuta-
neous veins in fasting subjects served as the material
of the study. Concentrations of 1L4, IL6, IL.10, IL17,
IFNy were assessed. Cytokines concentrations were
determined in blood serum using the Bender Medsys-
tems (Austria) kits for IL17A and Vector-Best (Rus-
sia) kits for IL4, IL6, IL10, IFNy.

To assess the cognitive and psychophysiological
changes in children with ADS and to determine the
disease severity during the period of blood samples
analysis the parents of the children were asked to fill
the special questionnaire, the Autism Treatment Eval-
uation Checklist (ATEC) in accordance with their ob-
servations. The scores of the questionnaire of children
from the control group were less than 10, confirming
the absence of the disease in those children.

The statistical analysis was performed using the
IBM SPSS Statistics 23.0 (USA) software. The ob-
tained data were processed using Kolmogorov —
Smirnov test, Mann — Whitney U-test, Wilcoxon

signed-rank test, and Spearman’s rank correlation co-
efficient. Two-sided p-values of < 0.05 were consid-
ered statistically significant.

RESULTS AND DISCUSSION

The results of the study listed in the Table 1 show
that the IL17A concentration in children with ASD is
significantly higher than in the control group (U = 54;
p=10.015).

Table 1

Cytokines concentration in children with ADS and children
from the control group

Cytokines, Children with ADS Control group
pg/ml Med IQR Med IQR
L4 1.75* 1.00-14.93 16.30 15.58-17.13
1L6 3.20* 1.00-15.33 15.75 18.30-20.43
1IL10 17.45 15.38-20.89 | 17.50 16.28-19.48
IL17A 9.58%* 3.76-26.75 6.85 2.95-15.05
IFNy 14.90* [13.12-16.10| 13.35 11.85-14.20

* p < 0.05 in children with ADS compared with healthy children;
Note. Med — median; IQR — interquartile range.

IL17A is the pro-inflammatory cytokine produced
by several human immune cells such as Th17, neu-
trophils, peripheral blood mononuclear cells, type 3
innate lymphoid cells (ILC 3). The majority of these
cells are situated in barrier tissues where they take
part in homeostasis control in the intestine. The cy-
tokines IL17A, IL17F and IL22 produced by ILC 3
cells enhance the barrier function of the intestine by
stimulating mucin and antimicrobial peptide produc-
tion [6]. The disturbance in Th17 cells regulation and
IL17A production is associated with the progression
of numerous inflammatory and autoimmune diseases
including intestinal inflammatory diseases [7].

In literature sources, there are data concerning the
IL17A effector role in children’s behavioral anomalies
caused by maternal immune activation, which shows
the relation of neuroinflammatory state and behavioral
manifestations [8, 9].

It is important to note that the highest IL17A blood
concentrations among the children selected for our
study were detected in severe disease manifestations
cases determined according to the results of the ATEC
test (r = 0.24; p < 0.05). It may indicate that the in-
crease of IL17A concentration in serum is closely as-
sociated with the ADS severity degree.

The IL17 concentration increase in blood serum of
children with ADS may be interrelated with the high-
er levels of IFNy (» = 0.41; p < 0.05). According to
the present data, the increase in IFNy production is
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associated with the Th17 cell plasticity. The repeated
stimulation with various microbial antigens in diffe-
rentiated cells leads to transcriptional changes in the
Th17 line. Examples of such plasticity are Th17/Thl-
cells or ILC3 cells which are able to produce both
IL17A and IFNy [10, 11]. In return, IL17A is a stimu-
lator of pro-inflammatory cytokines (such as IFNy and
IL12) produced by macrophages [12]. It may explain
the increase of IFNy concentration in the blood serum
of children with ADS comparing with the results in
the control group (U = 4.64; p = 0.006). According
to the literature sources, the direct action of IFNy in
high concentrations may interfere with the normal
development of the neural system affecting dendrites
morphology and synapses formation which can lead to
ADS development [13].

According to the results of our study, the IL17A
concentration in children with ADS changes in a uni-
directional way with the levels of IL6 (r = 0.87; p <
0.05), concentration of which in children with ADS
was decreased (U = 327; p = 0.001). It is well-known
that IL6 is the key factor in Th17 cell differentiation
[14]. It is the multi-purpose cytokine which may cause
the cell responses to mediating inflammation, neuro-
genesis, gliogenesis, cell growth, and survival as well
as myelinization and demyelination in CNS [15].
Moreover, it has regenerative and anti-inflammatory
activity and participates in metabolic and neural pro-
cesses regulation [16]. Consequently, IL6 takes part in
immune system activation, hypothetically causing the
development of the ADS-like phenotype in descen-
dants [17].

Whereas, in the group of children with ADS the
levels of IL6 correlate with IL4 concentration (r =
0.68; p < 0.05), which was significantly lower in chil-
dren with ADS comparing with the control group (U
= 177; p = 0.001). It is proved that IL4 participates
in cognitive processes as a neuroprotector [18]. It be-
comes active during CNS inflammation, causes alter-
native activation of glia cells, and protects them from
apoptosis. Probably, the IL4 concentration decrease is
associated with ADS development.

According to the obtained data, there is no signifi-
cant difference in IL10 concentration in both groups.

CONCLUSION

The cytokine imbalance in children with ADS,
which was observed in our study, confirms the hypoth-
esis of their participation in the development of the
disease and clearly shows the Th17 immunoregulation
pathway in the pathogenesis of the autism spectrum

disorder. However, further studies of the cytokine fea-
tures in ADS patients are required. It will allow under-
standing of the mechanism underlying the progression
of neurodegenerative diseases, such as ADS, caused
by inflammation.
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